The small heat shock protein (HSP) B family of proteins are a group of molecular chaperones that enable tissues to adapt to changes in their local environments during differentiation, stress, or disease conditions. The objective of this research was to characterize the expression of HSPB8 and its cochaperone Bcl2-associated athanogene 3 (BAG3) in nonpregnant (NP) and pregnant rat myometrium during myometrial programming. Rat myometrium was collected from NP and pregnant rats as well as 1 day postpartum (PP) and samples prepared for immunoblot and immunofluorescence analysis. Immunoblot analysis determined that HSPB8 protein expression was significantly elevated at Day (D) 15, D17, and D19 compared to expression at NP and D6, while BAG3 expression was significantly elevated at D15 compared to NP, and D17 compared to NP, D6, D23, and PP time points (P , 0.05). In situ, HSPB8 and BAG3 were predominantly localized to myometrial cells throughout pregnancy, with intense cytoplasmic HSPB8 and BAG3 detection on D15 and D17 in both longitudinal and circular muscle layers. Immunoblot analysis of HSPB8 and BAG3 protein expression in myometrium from unilateral pregnancies also revealed that expression of both proteins was significantly increased at D15 in gravid compared to nongravid horns. Thus, HSPB8 and BAG3 are highly expressed during the synthetic phase of myometrial differentiation marked by initiation of uterine distension and myometrial hypertrophy. HSPB8 and BAG3 could be regulators of the protein quality control required for this process.
INTRODUCTION
Throughout pregnancy, the smooth muscle cells of the myometrium undergo a dramatic program of differentiation.
The result of this programming during pregnancy is the production of an activated myometrium, able to respond to uterine agonists that induce labor and delivery of the fetus [1] . In the rat model, the initial proliferative phase, from a nonpregnant (NP) state to ;Day (D) 14 of gestation, is characterized by an increase in hyperplasia [2] . This phase of cell proliferation is reportedly regulated by the phosphatidylinositol 3-kinase-Akt-mammalian target of rapamycin signaling pathway [3] . At ;D14, proliferation decreases, followed by a synthetic phase in which myocyte growth is predominantly due to hypertrophy [4] . This phase is characterized by an increase in the protein:DNA ratio in the pregnant rat myometrium and a concomitant increase in the synthesis and deposition of interstitial matrix proteins, such as collagen I, which forms the ground substance of the myometrium [2, 4, 5] . At ;D21, the myocytes differentiate further to a contractile phenotype, hypertrophy is stabilized, and there is a marked increase in the interaction between the myocyte and the underlying matrix. At this time, the myometrium becomes spontaneously active, excitable, and highly responsive to uterine agonists [6] . There is significant upregulation of fibronectin, laminin b2, and collagen IV production, proteins that contribute to the basement membrane surrounding each myocyte [4] . Just prior to labor at D23, the myometrium is activated and there is a marked increase in the expression of contraction-associated proteins, such as the sodium channel, oxytocin receptor, prostaglandin F2a receptor, and connexin 43 [7] [8] [9] . Finally, the myometrium enters a postpartum involution phase marked by increased myometrial cell apoptosis, extracellular matrix degradation, and a return to the NP state [2] .
Heat shock protein (HSP) B8 is a member of the small HSP (sHSP) B family [10] . The HSPB proteins form a group of molecular chaperones that have low molecular masses, normally ranging between 15 and 30 kDa [11, 12] . This family of proteins is characterized by a conserved C-terminal region named the a-crystallin domain (80-100 residues), a more variable N-terminal sequence, and, in most cases, a short, variable C-terminal tail [13] . HSPB proteins are ATPindependent chaperones and are important in cell and tissues under stress conditions when the levels of ATP have been significantly depleted [14, 15] .
HSPB8 is highly expressed in smooth muscle, and it is clear that, as a molecular chaperone, it is itself an important facilitator of protein quality control, such as in protecting cells from the accumulation of aggregated proteins, including other HSPs and their targets [16] . HSPB8 has also been found to interact with the adapter protein Bcl2-associated athanogene 3 (BAG3) [17] [18] [19] [20] [21] . The BAG proteins are a family of cochaperones that are capable of interacting with the ATPase domain of heat shock cognate 70 protein (HSPA8) through their structural BAG domain [22, 23] . Like some sHSPs, bag3 gene expression is stress inducible [24] . BAG3 is also known to serve as a stimulator of a protein quality control pathway known as macroautophagy. This is a degradation process in which cells segregate portions of the cytoplasm, organelles, and aggregated proteins into vesicles known as autophagosomes for transport to lysosomes for degradation [17, 25, 26] . When HSPB8 interacts with BAG3, it can be part of a multiheteromeric complex that includes additional proteins, such as HSPA8, the ubiquitin ligase Strip1 homology and Ubox containing translation protein 1 (STUB1; also known as CHIP), the eukaryotic translation initiation factor 2-alpha (EIF2S1), and microtubule-associated protein 1 light chain 3 alpha (MAP1LC3A; also known as LC3II) to aid autophagy [17, [27] [28] [29] [30] .
Although HSPB8 is highly expressed in smooth muscle, the exact function remains unknown, and may even be tissue specific. Adenoviral-mediated overexpression of HSPB8 in rat cardiac myocytes has been shown to be associated with a 37% increase in the protein:DNA ratio, suggesting a role in stimulating hypertrophy [31] . This potential role coupled with reported roles in protein quality control led to the hypothesis that HSPB8 protein expression in rat myometrium would be elevated towards midgestation coincident with myometrial hypertrophy. We also hypothesized that HSPB8 would interact with its cochaperone, BAG3, during this period of myometrial programming.
MATERIALS AND METHODS

Animals
Sprague Dawley rats were acquired from the Mount Scio Vivarium (Memorial University of Newfoundland, St. John's, NL, Canada) and used for all experiments. Animals were individually housed and cared for under standard environmental conditions (12L:12D) in the Animal Care Unit at the Health Sciences Centre, Memorial University of Newfoundland. The rats had access to water ad libitum and were maintained on LabDiet Prolab RMH 3000 (PMI Nutrition International, Brentwood, MO). For all experiments, virgin female rats weighing ;220-250 g were mated with stud males. D1 was designated following the observation of a vaginal plug the morning after mating. The time of delivery under these standard conditions was D23. All experiments were granted ethical approval by the institutional animal care committee under protocols 08-02-DM to 11-02-DM.
Experimental Design
Tissue collection. Carbon dioxide-induced asphyxiation was used for euthanization of all animals prior to sample collection. For normal gestation, samples were collected from animals at 10 time points throughout gestation, including: NP, D6, D12, D15, D17, D19, D21, D22, D23 (labor), and 1 day postpartum (PP). For immunofluorescence detection, a portion of the rat uterine horn was fixed in 4% paraformaldehyde in 13 PBS (pH 7.4) while shaking overnight at room temperature (RT), and then washed in 13 PBS for 24 h. Tissues were processed, paraffin embedded, sectioned, and mounted on microscope slides by the Histology Unit of Memorial University of Newfoundland School of Medicine. Cross-sections of the uterine horn were utilized for experiments, and both the longitudinal and circular muscle layers of the myometrium were included in all sections. All sections were treated under identical conditions at the same time for each experiment.
For immunoblot analysis, uterine horns were removed, excised, and opened longitudinally, after which fetuses and placentae were discarded. Uterine tissue was then placed in ice-cold 13 PBS (pH 7.4) and a scalpel blade was used to gently scrape away the endometrial layer, as previously described [32] . All myometrial samples were flash frozen in liquid nitrogen and stored at À808C.
Unilaterally pregnant rat model. Virgin female rats (;220 g) were administered an intramuscular injection of anesthesia (100 mg/kg ketamine, 20 mg/kg xylazine; Ketaset [Wyeth Animal Health, Guelph, ON, Canada]; Rompun [Bayer Inc., Toronto, ON, Canada]) and then received a unilateral tubal ligation as previously described [33] . Animals were monitored postoperatively and subsequently allowed to recover for at least 5 days before matings were attempted. Samples of gravid and nongravid horns were collected on D15 and D19 (n ¼ 4 each time point).
Immunoblot Analysis
Four independent sets of protein samples (n ¼ 4 [i.e., four rats per gestational time point]) were prepared as previously described in detail [32] . Briefly, flashfrozen rat myometrial samples were homogenized in radioimmunopreciptiation assay (RIPA) lysis buffer (50 [34] . Myometrial protein samples (40 lg/lane) were then separated by SDS-PAGE in 12% or 15% resolving gels, and proteins were electroblotted to 0.2-lm nitrocellulose membranes (Bio-Rad, Mississauga, ON, Canada).
After protein transfer, membranes were probed with appropriate primary antisera and horseradish peroxidase-conjugated anti-rabbit or anti-mouse secondary antisera (Table 1) . Subsequently, blots were stripped with Restore 
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Western blot stripping solution (cat. no. PI-21059; Fisher Scientific, Ottawa, ON, Canada) and reprobed for calponin (CNN), which served as a loading control, as previously described [32] . Protein detection was accomplished using the Pierce SuperSignal West Pico chemiluminescent substrate detection system (cat. no. PI34080; Fisher Scientific), according to the manufacturer's instructions. Multiple exposures of varying time lengths were conducted on Amersham ECL film (GE Healthcare Ltd., Little Chalfont, Buckinghamshire, UK) to ensure the film response was in the linear range of detection. For immunoblot analysis examining protein expression in myometrium from unilateral pregnancies, chemiluminescent detection was performed with a ChemiDoc MP imaging system (Bio-Rad Laboratories, Mississauga, ON, Canada).
Immunofluorescence Detection
Immunofluorescence detection was performed on three independent sets of uterine tissue samples for each experimental design and experiments repeated at least twice. Slide-mounted tissue sections were dewaxed and rehydrated in a graded series of xylene and ethanol washes, as previously described in detail [32] . Following the washes, heat-induced epitope retrieval was performed using 0.01 M sodium citrate buffer (pH 6.0). The solution was brought to a boil using a microwave and then placed in a water bath at 958C, after which slides were immersed in the hot solution for 10 min and then transferred to a fresh solution at 958C. This procedure was repeated four times. Slides were air dried for 5 min and then washed again in PBS, followed by a 15-min incubation of sections in 1 mg/ml trypsin (4 mM CaCl 2 , 200 mM Tris [pH 7.7]; cat. no. T7168; Sigma Chemical Co., St. Louis, MO) at RT. Sections were then incubated for 30 min in a blocking solution consisting of 5% horse, 1% goat, and 1% fetal bovine serum in PBS. Tissue sections were subsequently incubated overnight at 48C with primary antisera or a nonspecific IgG of the appropriate species, at the same effective concentration (Table 1) , as previously described [35] . Finally, sections were washed with PBS, incubated with fluorescein isothiocyanateconjugated sheep anti-rabbit IgG ( 
Immunoprecipitation
Rat myometrial tissue lysates from NP, D15, and D23 (400 lg protein) were diluted in RIPA buffer containing phosphatase and protease inhibitors, to a final concentration of 1 lg/ll. The lysates were then precleared using 20 ll of Protein-A Sepharose 4B (cat. no. 20333; Thermo Scientific, Rockford, IL) for 1 h at 48C . Following centrifugation at 200 3 g for 1 min, the pellets were discarded and 3 lg of anti-rabbit HSPB8-specific antiserum or BAG3-specific antiserum was added to each precleared lysate. These antisera have been validated for use in immunoprecipitation experiments [36] . The lysates were then incubated on a nutator overnight at 48C. Protein-A sepharose 4B (20 ll) was then added to each antisera-lysate mixture and incubated overnight at 48C. Following centrifugation at 500 3 g for 5 min, the supernatants were discarded and the pellets were washed four times with RIPA buffer containing inhibitors, with repeated centrifugations at 500 3 g. Finally, each pellet was resuspended in 43 SDS-PAGE buffer, boiled for 5 min, and centrifuged at 1200 3 g. Samples were then analyzed by SDS-PAGE and immunoblotting. Immunoblot analysis was conducted as described above with one exception: following primary antibody incubation, blots were probed with TrueBlot HRP-conjugated anti-rabbit IgG (Rockland Immunochemicals Inc., Limerick, PA; Table 1 ).
Data Analysis
Densitometric analysis was performed on immunoblots using ImageJ software (National Institutes of Health, Bethesda, MD). HSPB8, BAG3, HSPA8, EIF2S1, STUB1, and MAP1LC3A immunoblot data were normalized to CNN expression. GraphPad Instat version 3.0 (GraphPad Software, San Diego, CA; www.graphpad.com) was used to perform statistical analysis, and graphs were prepared using GraphPad Prism version 5.0 (GraphPad Software). Immunoblot data from normal gestational profiles were subjected to a one-way ANOVA followed by Newman-Keuls multiple comparison tests. Data sets from unilateral pregnancies were assessed by performing a two-tailed t-test. Values with a P , 0.05 were considered significantly different.
RESULTS
Immunoblot Analysis of HSPB8 and BAG3 Protein Expression
Immunoblot analysis was performed to characterize HSPB8 and BAG3 protein expression in NP and pregnant rat myometrium throughout the gestational period. HSPB8 and CNN protein were detected at their predicted molecular weights of 22 and 34 kDa, respectively (Fig. 1A) . Following densitometric analysis of immunoblots, a one-way ANOVA FIG. 1. HSPB8 and BAG3 protein expression in the rat myometrium is significantly altered during pregnancy. Immunoblot analysis of HSPB8 protein expression (A) or BAG3 protein expression (B) in pregnant rat myometrium. Analysis was performed using HSPB8-, BAG3-, or CNNspecific (normalization control) antisera. Densitometric analyses of experimental data are shown below the representative immunoblots. Values (means 6 SEM) plotted are from four independent experiments (n ¼ 4), and values were considered significantly different from one another when P , 0.05. A one-way ANOVA revealed that HSPB8 protein expression changed significantly overall (P , 0.05). HSPB8 protein expression was significantly elevated at D15, D17, and D19 compared to expression at NP and D6 (*Newman-Keuls post hoc test, P , 0.05). Similarly, a one-way ANOVA revealed that BAG3 protein expression changed significantly overall. BAG3 protein expression was significantly elevated at D15 compared to expression at NP (*P , 0.05; NewmanKeuls, post hoc test; n ¼ 4/day). BAG3 protein expression was also significantly elevated at D17 compared to NP, D6, D23, and PP (**P , 0.05). Days 
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revealed that HSPB8 protein expression changed significantly over gestation (P , 0.05). HSPB8 protein expression was particularly elevated at D15, D17, and D19 compared to expression at NP and D6 (Newman-Keuls post tests, P , 0.05).
BAG3 protein was detected at the predicted molecular weight of 74 kDa (Fig. 1B) . Following densitometric analysis, one-way ANOVA revealed that BAG3 protein expression changed significantly over gestation (P , 0.05). Specifically, expression was significantly elevated at D15 compared to expression at NP, and at D17 compared to NP, D6, D23, and PP (Newman-Keuls post tests, P , 0.05).
Immunofluorescence Detection of HSPB8 and BAG3
To determine the spatial localization of HSPB8 and BAG3 protein in the myometrium throughout gestation, immunofluorescence detection was completed. Detection of HSPB8 protein in the circular and longitudinal muscle layers revealed that it was localized in the cytoplasm of cells throughout gestation and PP, with some HSPB8 detected near cell membranes (Figs. 2 and 3) . It was also noted that there was particularly intense cytoplasmic staining on D15 and D17 in both muscle layers, indicating concentrated subcellular localization of HSPB8 protein compared to the other time points examined.
Detection of BAG3 protein in situ within both muscle layers of rat myometrium indicated that it was homogeneously distributed in the cytoplasm of myometrial cells at all gestational time points and PP. Specifically, there was perinuclear localization of BAG3 protein in addition to general cytoplasmic localization (Figs. 4 and 5) . Furthermore, BAG3 was also detected in blood vessel endothelial cells. Immunostaining was more homogeneous and slightly more intense in situ at D15 and D17 in comparison to other time points.
Assessment of HSPB8 and BAG3 Protein Association
Utilizing HeLa and COS-1 cells, Carra et al. have suggested that a chaperone complex comprised of HSPB8 and BAG3 proteins can be formed [17] . To determine the interaction, if any, between HSPB8 and BAG3 in uterine smooth muscle, immunoprecipitation experiments were conducted on myometrial tissue homogenates from NP, D15, and D23 of rat pregnancy. Immunoprecipitation of HSPB8 or BAG3 in tissue lysates was followed by immunoblot analysis using HSPB8-and BAG3-specific antibodies. BAG3 protein was detected at ;74 kDa in all HSPB8 and BAG3 pulldowns (Fig. 6) . Conversely, HSPB8 protein was also detected at ;22 kDa in all HSPB8 and BAG3 immunoprecipitation assays. Together, these results demonstrate that these proteins were likely forming a signaling complex in vivo in the NP and pregnant rat myometrium.
The Influence of Uterine Distension on HSPB8 and BAG3 Protein Expression
The synthetic phase of myometrial programming is marked by myometrial hypertrophy driven, in part, by uterine distension [37] . Thus, myometrial protein extracts obtained from unilaterally pregnant rats at D15 and D19 were utilized for immunoblot analysis to determine any distension-induced changes in HSPB8 and BAG3 protein expression. HSPB8 and BAG3 protein expression in the myometrium was significantly induced with uterine distension at D15 ( Fig. 7A; P , 0.05) , but not at D19 (Fig. 7B) .
Expression of HSPB8-Associated Proteins
HSPB8 can be part of a multiheteromeric complex, comprised of HSPB8, BAG3, HSPA8, and STUB1, which is responsible for the removal of misfolded proteins through macroautophagy activation [22, 38] . Thus, the expression of HSPA8, STUB1, as well as the autophagy facilitator, pSer51-EIF2S1, and autophagy marker, MAP1LC3A, were examined throughout normal pregnancy and labor in the rat myometrium by immunoblot analysis. HSPA8 was readily detected on immunoblots at ;73 kDa, but, following densitometric analysis, it was determined that HSPA8 protein expression did not change significantly throughout gestation ( Fig. 8A ; one-way ANOVA, P . 0.05). STUB1 was also readily detected at ;39 kDa on immunoblots, but expression did not change significantly throughout gestation ( Fig. 8B ; one-way ANOVA, P . 0.05).
Pser51-EIF2S1 was robustly detected on immunoblots at the expected molecular weight of ;36 kDa and constitutively expressed throughout pregnancy and postpartum ( Fig. 8C ; oneway ANOVA, P . 0.05). MAP1LC3A was also detected in NP rat myometrium and at all gestational time points, but densitometric analysis revealed that MAP1LC3A protein expression changed significantly over the period examined ( Fig. 8D ; one-way ANOVA, P , 0.05). However, it was only significantly elevated at PP compared to expression at NP, D6, and D12 (Newman-Keuls post test, P , 0.05).
DISCUSSION
Small HSPs appear to play significant roles in muscle function. For example, phosphorylation of HSPB6 at Ser16, has been shown to correlate with relaxation of trachealis and carotid artery smooth muscle while the facilitation of actin formation and actin-myosin interaction by HSPB1 has been shown to be essential for the contraction of colonic smooth muscle [39] [40] [41] [42] . HSPB8 is another sHSP family member that is highly expressed in smooth muscle; however, there has been no investigation of HSPB8 expression in uterine smooth muscle. Thus, this study focused on characterizing the expression of HSPB8 and associated proteins in the myometrium during pregnancy.
Small HSPs have been found to play key roles in proteostasis, which involves modulation of characteristics such as concentration, structure, interactions, and cellular localization of proteins. Recently, it has been reported that muscle tissue relies on an effective proteostasis network [29] . Immunoblot analysis revealed that protein expression of HSPB8 and the cochaperone BAG3 were significantly increased during the synthetic phase of myometrial programming. Immunofluorescence analysis also demonstrated that there was concentrated subcellular localization of HSPB8 in myometrial cells of the longitudinal and circular muscle layers on D15 and D17. Similarly, immunolocalization of BAG3 was also found to be more homogeneous and more intense at D15 and D17. Research has indicated that HSPB8 is often colocalized with aggregates of denatured or misfolded proteins, such as aB-crystallin mutants, proteins with polyglutamine tails (e.g., fragment of huntingtin Httg43Q), and pathological lesions of Alzheimer disease [43] [44] [45] [46] . BAG3, by interacting with proteins such as HSPB8, can also bind with misfolded and aggregated proteins [47] . These results suggest that HSPB8 and BAG3 may be involved in preventing aggregation or promoting degradation of misfolded proteins in the myometrium, which might explain the concentrated subcellular localization observed at D15 and D17.
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The upregulation of HSPB8 and BAG3 protein expression at midgestation coincides with the switch in differentiation of the myometrium from a proliferative state to a synthetic state characterized by myometrial cell hypertrophy that is driven by fetal growth-stimulated uterine distension. In unilaterally pregnant rats, hypertrophy only occurs in the gravid uterine horn [37] . Both HSPB8 and BAG3 protein expression were clearly increased in myometrium from gravid horns compared to nongravid horns at D15 of gestation. This identifies uterine distension as a potent stimulus for the expression of these proteins during the early synthetic phase, but not later, as expression of HSPB8 and BAG3 was no longer influenced by 
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distension on D19. HSPB8 and BAG3 may facilitate the resulting hypertrophy on D15, as overexpression of HSPB8 in cardiac myocytes has been reported to be associated with stimulation of hypertrophy and BAG3 is critical for maintaining HSPB8 stability and full chaperone activity [31, 36] . The association of these proteins is supported by our immunoprecipitation experiments that demonstrated that HSPB8 and BAG3 can interact with one another in rat myometrial cells.
Like all BAG family members, BAG3 is capable of interacting with HSPA8 via its Bag domain and, subsequently, with a well known HSPA8-binding cofactor, the ubiquitin ligase STUB1 [22, 38] . Several recent studies have indicated 
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that the multichaperone complex, HSPB8-BAG3-HSPA8-STUB1, was able to regulate the degradation of misfolded proteins, such as poly Q-expanded huntingtin and mutant SOD1 (superoxide dismutase 1), through the stimulation of the broad macroautophagy pathway of proteostasis [17, [27] [28] [29] [30] . Carra et al. have indicated that HSPB8 and BAG3 induce phosphorylation of EIF2S1, which ultimately results in translational shutdown and activation of the macroautophagy process [47] . HSPA8, STUB1, as well as pSer51-EIF2S1 proteins were constitutively expressed in the myometrium throughout gestation. Thus, the key players involved in the macroautophagy pathway are present in uterine musculature throughout gestation if required. Thus far, the only known marker for autophagosome formation in the macroautophagy 
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pathway is MAP1LC3A, also known as LC3II [48, 49] . We detected MAP1LC3A protein throughout gestation, indicating that macroautophagy may occur as part of a larger proteostatic process in the myometrium during pregnancy. MAP1LC3A expression was significantly increased at PP, indicating that macroautophagy may be particularly required for involution.
While key players in the macroautophagy pathway, such as STUB1, appear to be constitutively expressed in the myometrium, the specific increases in HSPB8 and BAG3 expression in the early synthetic phase might be explained by recent reports indicating that these proteins can take part in a distinct type of macroautophagy termed chaperone-mediated autophagy [50] . This process does not require autophagosomes, and 
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FIG. 6. Immunoprecipitation (IP) and immunoblot analysis (IB) of HSPB8 and BAG3 proteins in myometrial tissue lysates from NP rats as well as from D15 and D23 of rat pregnancy. Following IP, there was detection of HSPB8 protein at ;22 kDa and BAG3 protein at ;74 kDa at all three gestational time points assayed (n ¼ 3/day). These results demonstrate that HSPB8 and BAG3 form a complex in rat myometrial cells during pregnancy. Ctrl, nonspecific rabbit IgG used in place of primary antisera; Input, D15 rat myometrial lysate used at 1/10 concentration to confirm presence of BAG3 and HSPB8 within the representative lysate.
FIG. 7. Expression of HSPB8 and BAG3 protein in rat myometrium is induced by uterine distension. Representative immunoblot analyses are shown of HSPB8, BAG3, and CNN protein expression in rat myometrium from nongravid (NG) and gravid (G) uterine horns at D15 (A) and D19 (B) of pregnancy. Densitometric analyses of experimental data are shown below each set of appropriate representative blots. Values (means 6 SEM) plotted are from four independent experiments (n ¼ 4), and values were considered significantly different from one another when P , 0.05. HSPB8 and BAG3 protein expression in the myometrium were significantly induced with uterine distension at D15 (two-tailed t-test; *P , 0.05), but not at D19 of gestation.
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only targets cytoplasmic proteins. However, the identification of specific markers of this type of macroautophagy and their association with HSPB8 and/or BAG3 in the myometrium remain to be characterized.
Overall, the results of this investigation provide valuable insights into the spatiotemporal patterns of HSPB8 and BAG3 protein expression in the myometrium and the regulation of HSPB8 and BAG3 expression by uterine distension. We postulate that HSPB8 and BAG3 are important to help maintain protein homeostasis, particularly during the early synthetic phase of myometrial differentiation, where they could prevent aggregation or promote degradation of misfolded proteins during initiation of myometrial hypertrophy. The identity of specific HSPB8 and/or BAG3 targets and the necessity of these proteins for myometrial cell viability and function will be a future focus to further understand the role(s) of these chaperones during pregnancy. FIG. 8 . Expression of HSPB8-associated proteins in pregnant rat myometrium. Immunoblot analysis was performed using HSPA8-(A), STUB1-(B), pSER51-EIF2S1-(C), or MAP1LC3A-(D) specific antisera. CNN-specific antiserum was utilized to assess CNN expression, which was then used as a normalization control in all immunoblot analyses. Densitometric analyses of experimental data are shown below all representative immunoblots. Values (means 6 SEM) plotted are from four independent experiments (n ¼ 4), and values were considered significantly different from one another when P , 0.05. HSPA8, STUB1, and Pser51-EIF2S1 protein were constitutively expressed throughout gestation, while MAP1LC3A protein expression was only significantly elevated at PP compared to expression at NP, D6, and D12 (*P , 0.05; Newman-Keuls, post hoc test; n ¼ 4/day). Days 6, 12, 15, 17, 19, 21, 22 , and 23 represent gestational time points.
